Objective: The use of benzodiazepines (BZD) and associated factors in the elderly of Dourados, MS, Brazil was investigated. Methods: This is a cross-sectional population-based study using a multistage sampling design. Participants were 1,022 individuals aged ≥ 60 years. Measurements: socioeconomic status, schooling, demographic aspects, marital status, physical activity, hospitalizations, self-rated health, use of alcohol beverages and smoking were assessed by standard questionnaire. The drugs used were obtained by checking the prescription or package and classified according to the Anatomical Therapeutic Chemical Index. Chi-square test, Chi-square for linear tendency, Fisher's exact test and Poisson regression were used to assess association between variables. Results: The prevalence of use of BZD was 6.5% (CI95%: 5.1-8.2%). The oldest group (PR: 1.60 for 70-79 years and PR: 1.79 for ≥ 80 years), non-use of alcohol (PR: 4.14) and use of antidepressants (PR: 8.73) were the statistically associated characteristics. Conclusions: The prevalence of use of BZD in the study population was low, similar to findings of more recent Brazilian studies and lower than those obtained in international studies. The prevalence of use of BZD increased with aging and use of antidepressants.
INTRODUCTION
In the nineteenth century, decline in fertility levels and grow th of older population were observed, being related to increased quality of life, decline in mortality, urbanization, nutritional improvement, growing vaccination coverage, sanitation and water supply, scientific and technology advances and higher educational level 1, 2 . According to the United Nations, the world elderly population will increase by 11.0% between 2000 and 2050 3 . The projection of the Brazilian Institute of Geography and Statistics (IBGE), in Brazil, includes an increase in the number of older people greater than 15.0% between 2010 and 2015 4 . This growth in the older population associated with noncommunicable chronic diseases that affect this age group results in greater need for health care services, and, consequently, in governmental investments in public health 5 . This fact has directly influenced the general use of drugs including benzodiazepines (BZD) by older people 6 . The use of these substances has been associated, in the elderly, to increased number of falls [7] [8] [9] , decreased cognitive functioning 10 , dementia 11 pneumonia 12 , weight gain and adverse effects on glycidic and lipid metabolisms 13 . Despite the risks inherent to using these substances, they bring important benefits for the elderly including: reduced anxiety, decreased fear, greater social participation, sleep induction and maintenance, muscle relaxing effects and treatment and prevention of epileptic seizures 14 . Few studies have assessed the prevalence of benzodiazepines use in elderly. In Brazil, the prevalence rates range from 6.1 to 21.7% and up to 32% in international studies 7, [15] [16] [17] [18] [19] [20] [21] [22] [23] . In this context, the aim of this study was to investigate whether the prevalence of use of BZD in the Midwestern region differs from other regions. Furthermore, the socioeconomic profile, demographic aspects, health habits and characteristics of elderly people who live in the city of Dourados, MS, Brazil, were evaluated.
METHODs
A cross-sectional study was conducted, and the sample was composed of individuals of both genders, aged 60 years and above, living in the urban area of the city of Dourados, Mato do Grosso do Sul, Brazil. Institutionalized people (nursing homes, hospitals, prisons) and indigenous people were excluded from the sample. . With an additional 10% to compensate for losses and refuses, the sample totaled 790 people. However, since this research integrates the study titled "A saúde dos idosos em Dourados, MS" (The health of elderly people in Dourados, MS) which assessed several aspects related to the health of older people, the sample was larger.
The study incorporated a multistage stratified systematic sampling scheme. For the definition of the number of households to be visited, the study sample was divided by the number of people per household (3.2), multiplied by the percentage of elderly in the population (0.09), according to data from IBGE 4 . The number of households to be visited was estimated to be 3.507, which was divided by 30 households per sector, giving 120 census tracts, to which four additional sectors were added.
The 295 urban census tracts of Dourados were listed, arranged into ascending order by factor analysis of variables, literacy rate, waste collection, sewage treatment and piped water -variables used as a proxy of the socioeconomic status -and systematically selected.
A pilot study was conducted in a census tract of the target-population with 50 elderly people, which was not included in the study, to assess the adequacy of the questionnaire for the study objectives.
The sectors selected were covered from the threshold defined by IBGE. The number of households recorded by the 2010 Demographic Census in the sector was divided by 30 households to be visited by sector in order to obtain the jump number. The following households were systematically determined by the addition of the jump number.
The interviews were preceded by a visit where the objectives of the study were explained, and in the case of agreement, the age of all household members was asked. In households with elderly individuals, the residents were informed that the interviewers would return to collect data.
Data were collected using standardized questionnaire applied by trained interviewers. When respondents were not able to take part in the survey (1.7%), a close relative or caregiver was asked to answer the questionnaire, except for self-rated health.
The dependent variable was use of BZD, including its related drugs. Participants were asked about the use of any medication in the last 15 days. Drug names were confirmed by direct inspection of the prescription or medication bottles. Drugs were classified according to therapeutic category using the Anatomical Therapeutical Chemical Classification System (ATC) by a pharmacist.
The independent variables included information on socioeconomic status (classified as A/B, C and D/E according to the Brazilian Association of Research Companies -ABEP); schooling (0; 1-3; 4-11; ≥ 12); age (years); gender (male; female); selfreferred skin color or race (white/yellow; black/brown); marital status (married/living with a partner; single/widowed/separated/divorced); practice of physical exercises (yes; no); use of alcohol in the last 30 days (yes; no); smoking (yes; no); number of hospitalization in the last 12 months (0; 1; ≥ 2); use of antidepressants in the last 15 days (yes; no) and self-rated health status (excellent/very good; good; poor/very poor).
The questionnaires were revised, coded and double-entered using Epidata software, version 3.1 (The Epidata Association, Odense, Denmark). The final database was converted to STATA 13.0 statistical package (Stata Corp., College Station, Texas, USA). Descriptive statistics was used to characterize BZD users and included Chi-square, Chi-square for linear tendency or Fisher's exact test. The association magnitude was assessed by calculating prevalence ratios with their respective confidence intervals (95%) by Poisson regression. In multivariable analysis, all variables were included and removed in decreasing order of p-value, and only variables with p < 0.05 remained at the end of analyses. Data analysis considered the design effect (STATA's svy command).
The proposal was approved by the Ethics Research Committee of Federal University of Grande Dourados (Protocol No. 001/2011). Written informed consent was obtained from all participants.
REsULTs
Among selected households, 1,121 people were eligible for the study. Of these, 48 refused to participate (4.3%) and 51 were not available after three visits (4.5%), totaling 1,022 individuals interviewed from June to September, 2012.
The use of BZD in the last 15 days was reported by 6.5% of elderly people (CI95%: 5.1%-8.2%). The average number of BZD used per individual was 1.15 (+0.4); 86.4% used only one type of BZD, 12.1% used two and 1.5% used three. The most frequently used BZD were clonazepam (28.8%), diazepam (18.2%), alprazolam (12.1%) and bromazepam (10.6%).
Half of participants (50.4%) were classified according to ABEP as being in socioeconomic level C and regarding schooling, 40.4% of respondents studied from 4 to 11 years. The average age of participants was 70.78 (+8.2) and the predominant age range was 60-69 years (55.9%), 57.7% were female, 55.3% declared themselves white/yellow and 56.1% lived with a partner. The use of BZD increased with aging (p < 0.001), among females (p < 0.001) and those living without a partner (p = 0.029). Regarding behavioral and health characteristics, 64.8% reported not practicing physical activity, approximately 70.0% did not drink alcohol in the last 30 days, 87.2% of participants did not smoke or were ex-smokers, 17.1% were hospitalized in the last 12 months and 11.0% reported the use of antidepressants. Approximately one-fifth of respondents described their health as poor/very poor. Not drinking alcohol beverages (p < 0.001), reporting hospitalizations in the last year (p = 0.002), use of antidepressants (p < 0.001) and self-rated health status as poor or very poor (p = 0.035) showed significant statistical association with the use of BZD (data not shown). Tables 1 and 2 present the multivariate analysis where crude and adjusted prevalence ratios were calculated. The use of BZD increased significantly with aging. Elderly aged prevalence rate of 32.0% 24 was obtained by means of personal interviews and confirmation of patient's records in the 12 months preceding the survey through the national health security number. These different results can be explained by the behavior of prescribers and some population characteristics evaluated such as the access to health services, epidemiology profile and social and cultural characteristics 17 . In addition, the different periods of drug use and the sample allocation can partly explain the quantitative differences in BZD use in these studies. Another aspect to be evaluated is the temporal question, that is, information collected before 2000 7, 15, 16, 18, 21, 25 appear to show higher prevalence of BZD use than more recent studies 17, 23 , except for the study of Préville et al. than was collected in 2005-2006 and presented a prevalence of 32% 24 . The present investigation trained interviewers and assessed the use of drugs by checking the prescription or packaging of medications. This fact was also reported by some researchers 9, 15, 16, 18, 23 . However, other studies have confirmed the information on medications in electronic data records 19, 21, 24 . Regarding the recall period for the use of medications, respondents were asked about the use of the medications in the past 15 days. In other studies, the period included two previous weeks 16, 18 , lately 7 , now 17, 23 , in the last 90 days 15 . Other commonly used drugs were lorazepam in some regions of the United States and Canada 16, 18, 21, 23, 24, 26 . As it can be seen, there are different medical prescriptions for elderly people, and in Brazil, the availability of clonazepam and diazepam through the Unified Health System (SUS) may contribute to the greater use of these drugs. There is concern with the regular use of diazepam and alprazolam, as well as with the association of two or three types of BZD by the elderly. Some studies have suggested that the use of various BZD by the elderly is associated to high risk of adverse effects, such as risk of fall and prolonged sedation. These facts result from pharmacodynamic and pharmacokinetic changes in the drugs, comorbidities and polypharmacy related to age, with smaller doses of BZD being recommended for this population 27 . In the crude analysis of prevalence ratios (Tables 1 and 2) , older elderly, women, living without a partner, no alcohol use, hospitalizations, use of antidepressants, and poor/very poor self-rated health status were associated to increased use of BZD. However, after controlling for confounding factors in multivariate analysis, only variables age, abstinence from alcohol and antidepressant use maintained a statistically significant association with use of BZD. The prevalence of use of BZD in the present study increased with aging PR: 1.60 
DIsCUssION
The prevalence of BZD use in the 15 days prior to data collection was 6.5%. This result was similar to findings obtained in Brazilian studies with similar recall periods in the city of São Paulo, SP -6.1% 17 and Campo Belo, MG -9.3% 7 , as well as in several regions of the United States of America (USA) -9.9% 16 . Other locations showed higher prevalence rates. In Bambuí, MG, Brazil, the prevalence of use of BZD was 21.7% in the elderly, with a recall period of 90 days 22 . A study conducted in the Department of Gironde, France, obtained prevalence rate of 31.9% in the past two weeks 18 . In Quebec, Canada, (CI95%: 1.00-2.64) and 1.79 (CI95%: 1.04-3.07), respectively of individuals aged 70-79 and 80 years or above compared to younger individuals. A study conducted with the general population in a telephone interview in France found association between use of BZD and aging [35-44 years -OR: 3.1; (CI95%: 1.8-5.1); 45-59 years -OR: 6.1 (CI95%: 3.8-9.7) and 60 years or older -OR: 11.1 (CI95%: 7.1-17.5)] 28 , as in the present study. Analysis of the period of time of use of these medications showed that individuals aged over 75 years were more likely to use BZD for a long period 24, 29 and some authors claim that psychotropic drugs are the most suitable for this age group 7, 30 . However, a population-based survey with elderly on BZD use did not detect age as a factor associated to the habit of using BZD (p > 0.050) 15, 16, 18 . In the present study, most BZD users did not report drinking alcohol (PR: 4.1; CI95%: 1.51-11.36). The same occurred with Gleason et al. 16 who observed a higher average weekly alcohol consumption in individuals who did not use BZD -2.7 more doses of alcohol than BZD users -1.5 doses (p < 0.001). Nevertheless, Stowell et al. 23 did not detect significant difference in alcohol use among BZD users or non-users. Not drinking alcohol beverages is possibly due to medical contraindications 14, 16 . This recommendation is very important due to the risk of severe respiratory depression, a consequence of the depressant effect synergism, which may result in serious and fatal poisoning. This effect was observed in BZD and alcohol interaction in the first five doses of alcohol, equivalent to 1g/kg of ethanol 31 . Gleason et al. 16 report that low alcohol consumption among BZD users can also be due to the fewer prescriptions of BZD among alcohol users.
Population-based survey with elderly aimed at investigating the use of psychotropic drugs found prevalence ratio of 2.45 18 , while in the present study, greater association was found (PR 8.73 ). This difference can be explained by the increased use of antidepressants worldwide 32 and also to the prescriptive habits of Brazilian physicians. The concomitant use of antidepressant can be a consequence of depressive disorder, anxiety disorder or improper use of BZD 17, 18, 23, 26 , which could also be related to emotional or nervous disorder 16 , or depression can be associated to physical, mental and psychosocial problems 30 , making diagnosis difficult. Another study reported self-assessment of emotional or nervous disorder significantly associated to the use of BZD (OR: 6.66; CI95%: 5.09-8.71), but the consumption of antidepressants was not assessed 16 , unlike the findings of Monongahela Valley, EUA, where depressive symptoms were not significantly associated to the use of BZD 23 . However, depressive symptoms not always characterize clinical depression, and it should be mentioned that users of antidepressants can be temporarily depressed 18 . In the present study, socio-economic status showed no statistically significant difference in relation to the use of BZD, corroborating other studies 15, 16 . Female gender was significantly associated with use of BZD only in the analysis of crude prevalence ratios, and was not maintained in the adjusted prevalence ratio. A previous study also found no association between female gender and greater use of BZD 21 . Self-reported skin color or race showed no statistically significant difference in relation to the use of BZD in this study. In some regions of the USA, white skin color was associated to 1.9 times higher use of BZD among elderly 16 . Living alone was only significant in the analysis of crude prevalence ratios. These results are similar to those obtained in previous studies, where being widower was only significant in univariate analysis 15, 18 , or with non-significant results 16 . Behavioral variables such as practice of physical exercises and smoking showed no statistically significant differences in this survey, as in previous studies 16, 18 . The number of hospitalizations in the past twelve months was associated with use of BZD only in the crude prevalence ratio analysis. Population-based surveys on the use of psychotropic drugs in elderly found hospitalization in the past year not significant 17 . However, few population-based studies on the use of BZD by elderly assessed this variable. Another factor associated only with crude prevalence ratio analysis was self-rated health status, in which elderly people who perceived their health as good used approximately twice as many BZD, and those with poor/very poor health used three times more BZD compared to those who perceived their health status as excellent/very good. Review articles mostly with cross-sectional studies have found that self-rated health status as poor would impact mental health and lead to the need of psychotropic drugs. However, the authors have suggested a longitudinal study to clarify this association 33 . It should be stressed that population aging results in specific demands and characteristics associated to the use of BZD that should be investigated.
One limitation of this study was the lack of information on the period of use of medications, which made further investigations difficult. Another limitation was the fact that BZD use consequences such as cognitive impairment, falls and pneumonia have not been studied. Moreover, the study design does not make it possible to establish temporal relationship between some variables.
CONCLUsIONs
It was concluded that the prevalence of use of BZD in the elderly in the past 15 days in the present study was low (6.5%) compared to the prevalence rate observed in developed countries and similar to findings of more recent Brazilian studies. The prevalence of use of BZD increased with aging and use of antidepressants.
